SUMMARY The distribution of amyloid in various organs, including the hip and the sternoclavicular joints, was systematically investigated in a prospective necropsy study of 91 unselected individuals whose median age was 70 years. The overall incidence of amyloid microdeposits in both joints was 56%. Their presence correlated significantly with age only. The deposition began earlier in the sternoclavicular joint, where the fibrocartilaginous disc was almost exclusively affected. The myocardium was the next most frequently affected organ, with an incidence of 12.2%. Minor amyloidosis of the articular tissues had no significant clinical counterpart, neither was it associated with any particular disease. It seemingly represents a localised and isolated degenerative phenomenon, whose morphological aspects invite speculation about the pathogenic role of long-lasting mechanical stress.
described by Uehlinger.5 Cartilage plates and fibrocartilage may be affected. 2 Microscopic deposits which characterise the asymptomatic form are commoner.""' These have been discovered in the capsules of the hip joints of patients operated upon for degenerative osteoarthritis as well as in post-mortem specimens taken from elderly people who had no clinical evidence of joint disease. Such deposits are generally held to represent a very limited type of amyloid disease, which is entirely devoid of clinical significance. However, this opinion needs to be confirmed, since it is based on pathological studies which up to now were limited to the joints. In the present investigation the tissues of 2 different types of joints were systematically examined for the presence of amyloid: the capsule of the hip, a diarthrodial joint, and the capsule together with the fibrocartilaginous disc of the sternoclavicular joint, an amphiarthrodial joint. Visceral tissues were also explored in the same random group of 91 subjects seen at necropsy. The incidence of asymptomatic amyloid deposits of the joints, together with its relationship to age and its association to nonarticular amyloid deposition as well as to other diseases are the subject of this report.
Material and methods
Tissues were obtained post mortem from 91 subjects admitted to the different departments of the Brugmann University Hospital during the period 1976-8. The only selection consisted in the exclusion from the study of these cases in which the post-mortem interval exceeded 24 h.
The age distribution is recorded in Table la and the diseases other than amyloidosis in Table lb . Tissue samples, listed in Table lc , were fixed in 1000 Microdeposition of amyloid in the joints 29 joint was processed for electron microscopy, as indicated in Table 2 .
Results

TOPOGRAPHY AND FORM OF AMYLOID DEPOSITS
As is shown in Table 2 , the organs most frequently affected were the sternoclavicular joint (39 cases), the hip joint (18 cases), and the heart (14 cases).
In the sternoclavicular joint the structure almost exclusively involved was the avascular fibrocartilaginous disc. The fibrous capsule was affected in only 1 case and then in association with the disc. The main site of deposition was the central part of the disc, in no obvious relationship to the connective tissue cells, and in areas of fibrillation ( Fig. la) . In severe cases the central part of the disc showed fragmentation ( Fig. 2) and it was sometimes infiltrated by an alcian blue-positive mucoid substance. The amyloid deposits could be clearly distinguished from neighbouring minute foci of brightly eosinophilic and congophilic material that showed no green birefringence and presumably represented areas of degenerated ground substance. In the 1 case where electron microscopy was performed on a diseased disc typical ultrastructural features of amyloid were observed (Fig. lb) . In the hip joint the amyloid deposits were of microscopic size and confined to the fasciculated and dense fibrous tissue ofthe capsule. They had no relationship with blood vessels (Fig. 3) . In 2 out of 18 positive cases the joint was also affected by arthrosis, and in 1 of these the amyloid deposits were particularly abundant. However, massive accumulation consistent with a nodular form of so-called amyloid joint disease was never observed.
In the heart the structure mainly affected was the myocardium, with an incidence of 12%, and the interauricular septum as the predominant localisation. In the 50 cases where conductive tissue was examined it was found to be consistently free of deposits. Valvular involvement was rare, being noticed in only 3 out of 86 mitral and 90 aortic valves. In 12 out of 14 cases of cardiac amyloidosis there were associated amyloid deposits in the hip joint, the sternoclavicular disc, or both.
Permanganate oxidation of the sections did not alter the staining reaction of the articular and cardiac deposits of amyloid. Other localisations were infrequent. Amyloid was present in the islets of 2 pancreas specimens, in the sigmoid mucosa of only I case (1 of the patients with generalised amyloidosis), in the oral mucosa of 3 out of 51 investigated specimens, and in the brain of 3 out of 36 examined specimens. Tables 3 and 4 and Fig. 4 , there was a highly significant correlation between advancing age and the presence of small amyloid deposits in articular tissues and mycocardium. 4 Histograms showing the relationshlip of age to the presence of amyloid in (a) heart; (b) hip joint; (c) slernoclavicular disc. v discovered at necropsy. Generalised amyloidosis was present in 2 male patients, aged respectively 53 and 46 years. The former had died from progressive renal failure due to massive amyloidosis of the kidneys; the spleen liver, pancreas, thyroid, and heart were also involved, but the joints were spared. The latter had a long-standing history of tuberculosis of the lung and sacroiliac joint followed by suppurative bronchiectases; amyloid deposits were found in the thyroid, colon mucosa, tongue, myocardium, and sternoclavicular disc.
Cancer was present in 13 patients whose ages ranged from 46 to 85 years (median 68). The primary site was in the bronchus in 3 cases and in 7 others in the digestive tract. One other patient had a monoclonal gammopathy but no overt myeloma was discovered at necropsy. The incidence of amyloid deposits in this group was not significantly different from that observed in all other patients. In the monoclonal gammopathy the sternoclavicular disc and the myocardium were involved.
Eight patients had cirrhosis of the liver. The Ratio 06-
04-
incidence of amyloid deposits differed in no way from that observed in the general population of our patients. Three of our cases had clinically apparent diabetes mellitus but none showed amyloidosis of the pancreatic islets.
Discussion
Our investigation was based on the necropsy findings recorded in an unselected population of 91 individuals with a median age of 70 years. Its main results were the following.
The overall incidence of microdeposits of amyloid in the joint tissues reached the surprisingly high figure of 56 %.
The only significant correlation was with age. The incidence of positive findings rose steadily from 0% in individuals aged less than 39 years to 22%Y in the group aged from 40 to 59 years and to 77 % in the people aged more than 59 years. There also was a different overall incidence of involvement between the 2 joints which were systemically examined. In the hip joint it reached 22% as compared to 47 5% in the sternoclavicular joint. The difference was entirely due to a greater frequency of sternoclavicular involvement beneath the age of 79 years.
The presence of amyloid deposits in the myocardium was also systematically investigated. Its incidence was considerably less, reaching 160%.
However, a comparable correlation with old age was found. Out of 13 cases with amyloidosis of the myocardium only 3 had no simultaneous joint involvement. Among the latter, 1 was an instance of generalised amyloidosis of the primary type.
In no case had the articular microdeposits of amyloid been the cause of clinically apparent joint disease.
The topography of the deposits differed among the 2 joints that were systematically examined. In the hip the capsule was affected, whereas in the sternoclavicular joint the deposits occurred almost exclusively in the disc.
Our findings are complemented by those of To what extent microdeposition of amyloid impairs joint function of elderly people is difficult to assess. From the clinical records of our patients, however, there was nothing to suggest that the positive cases suffered from any particular rheumatologic ailment.
The heart was the second most frequent localisation of minor senile amyloidosis encountered in our material. The histological appearance and distribution of the deposits are in agreement with those generally reported. '8-22 The myocardium and endocardium were most frequently involved, in contrast to the valves, which were rarely affected. The infiltration was slight to moderate and was in no case consistent with a restrictive cardiomyopathy or a massive nodular valulopathy. No deposits were discovered in 50 investigated sections of the His bundle, and this result was in accordance with the report of Rudolfi et al.,2' who showed that the most striking finding in a group of patients with different degrees of heart amyloidosis was the relative sparing of the specialised conduction tissue.
In conclusion, it appears that asymptomatic amyloid deposition in the joints is not associated with any pathological condition either generalised or localised. On the contrary it constitutes an isolated degenerative phenomenon related to age. With regard to the so-called 'modern clinical classification of human amyloid deposits and amyloidosis' proposed by Glenner and Page,'7 it should be introduced in the group of the 'localised deposition of amyloid', since the lesions are present without the production of easily recognisable clinical abnormalities. 
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